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INTRODUCTION
Bone marrow involvement with leukemia usually manifests as a diffuse or seemingly normal anatomy on magnetic resonance imaging (MRI), and a focal finding of bone marrow involvement on MRI is rarely observed in patients with leukemia (1).
Musculoskeletal problems, including bone, joint, muscular pain, functional impairment and limping occurred in 20% to 40% of patients with acute leukemia as initial symptoms (2) .
Malignant osseous lesions often mimic infection or inflammation. These findings are not well visualized on MRI, or the findings are interpreted as something far more benign (i.e., a focal area of inflammation), and this can complicate the diagnostic picture. Therefore, any lesions thought to be suspicious for malignancy lesions must to be cultured and biopsied for more definitive tissue diagnosis.
Herein, we present a leukemia case with multi-focal bone marrow necrosis as diagnosed based upon the MRI evidence. The problem was initially thought to be osteomyelitis, but turned out to be B-cell precursor acute lymphoblastic leukemia (B-ALL), based upon on pelvic bone biopsy and bone marrow biopsy findings. This case report was approved by our Institutional Review Board and the requirement for the patient's informed consent was waived.
CASE REPORT
A 41-year-old female patient presented with complaint of left hip and buttock pain of two-months duration. The pain had recently been notably aggravated with exercise. She had fever of A 41-year-old female presented with complaint of left hip and buttock pain. Magnetic resonance imaging (MRI) showed multi-focal bone marrow signal intensity changes in left iliac bone, sacrum and femur with an area of necrosis. The primary radiological differential diagnosis was multi-focal tuberculous osteomyelitis. Subsequent pelvic bone biopsy and bone marrow biopsy confirmed the diagnosis of B-cell precursor acute lymphoblastic leukemia with extensive necrosis, which is infrequent in leukemia. When musculoskeletal symptoms precede peripheral blood abnormalities and MRI scanning reveals multi-focal necrotic lesions rather than diffuse signal change, it can be difficult to identify and/or advance leukemia as differential diagnosis. The patient received antibiotic treatment and underwent an incisional biopsy of the pelvic bone three days after admission. The pathologic diagnosis was B-ALL (Fig. 1C) . On microscopic examination, the marrow space was found to be totally replaced Although B-ALL with focal bone involvement is rare, there are a few case reports of B-LBL with primary bone involvement (6, 7).
Index terms
The main factor which seemingly facilitates the most common misdiagnosis is the necrotic nature of the lesions. Bone marrow necrosis may be associated with various infectious processes, malignancies (usually hematologic), medication use or underlying conditions such as sickle cell disease (8) . The patient had fever and the inflammatory biomarkers were elevated. Therefore, multi-focal osteomyelitis such as tuberculous osteomyelitis had to be accepted as the working diagnosis in our case. However, the tuberculosis culture and polymerase chain reaction of biopsy specimens were negative. CRMO and LCH might serve to produce similar image findings, but tend to appear at a younger patient age. Although rare, malignant lesions such as lymphoma can mimic the signs and symptoms of, or arise from infection, and should be considered in differential diagnoses (7) . Because she had no underlying malignancy, it was unlikely that the lesion would prove metastatic, but metastasis may also appear as rim-enhancing lesion (9) .
Bone marrow necrosis is infrequent in acute leukemia. In one study of 640 patients with ALL and 1051 patients with acute myeloid leukemia, the incidence of bone marrow necrosis was 3.2% and 2.4%, respectively (10).
In our case, the microscopic examination of the pelvic bone biopsy revealed an extensive area of ischemic necrosis with preservation of the cortical bone (suggesting bone marrow necrosis). We thought bone marrow necrosis with peripheral enhancing rim as necrosis associated with osteomyelitis, but in fact it was necrosis arising from or related toa hematopoietic disorder.
Bone marrow necrosis is known to radiographically manifest as extensive, diffuse, geographic patterns of signal abnormality consisting of a central area of variable signal intensity surrounded by a distinct peripheral enhancing rim (as seen on MRI scanning) (8). Badar et al. (10) suggested that bone marrow necrosis seen in acute leukemia is an infrequent occurrence, and suggestive of inferior response and poor prognosis. Our patient was also positive for "Philadelphia chromosome" on cytogenetic study, which is also generally accepted as a poor prognostic factor (5).
In summary, we described a case with multi-focal necrotic bone involvement documented by MRI scan. Based on the aggregate of the patient's complaints, the clinical findings and the radiographic evidence, we first suspected osteomyelitis and accordingly performed a biopsy. However, the biopsy result was (surprisingly) positive for B-ALL. As far as we know, there are only a few case reports of leukemia initially presented with multifocal necrotic bone marrow involvement, as in our case. There is significant overlap between the imaging findings which document infection and those which document malignancy.
Therefore, a biopsy should always be considered to rule out potential malignancy, in the absence of certain evidence of a benign condition.
